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Providing a substate having a plurality of
light—emitting elements and a plurality of conductive
wires; each light—emitting element comprising a
positive electrode connecting to one conductive wire | — S1
and a negative electrode connecting to one conductive
wire; the substrate defining a plurality of pairs of
through holes, each pair of through holes aligning
with two conductive wires

A
Providing at least one coil structure, each coil

structure comprising a first coil and two conductive —- SP
plugs each connecting to one of opposite ends of the
first coil

Y
Providing a metal rod and a second coil winding the <3
metal rod, the second coil electrically connecting to an |~

alternating current (AC) power supply

\
Inserting the two conductive plugs into one pair of
through holes to electrically couple the first coil and | —— S4
one light—emitting element, starting the AC power supply
and moving the metal rod towards the coil structure

FIG, 1
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1
METHOD FOR TESTING LIGHT-EMITTING
ELEMENTS, TESTING DEVICE, AND
SUBSTRATE

FIELD

The subject matter herein generally relates to a testing
method for testing light-emitting elements, a testing device
for testing light-emitting elements, and a substrate.

BACKGROUND

A size of a micro light-emitting element is relatively
small. A number of the micro light-emitting elements
mounted on a substrate is usually in tens of thousands. In the
prior art, probes are used to directly contact electrodes of the
micro light-emitting element to test and determine whether
the micro light-emitting element can emit light normally.
Since there is a large number of micro light-emitting ele-
ments on the substrate and the size of each micro light-
emitting element is small, the distance between adjacent
micro light-emitting elements is also very small, and accu-
rately contacting the electrodes of the micro light-emitting
element when testing a single micro light-emitting element
is laborious and time-consuming. Direct physical contact
with the micro light-emitting elements may also introduce
risk of damaging the micro light-emitting elements.

Therefore, there is room for improvement in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

Implementations of the present technology will now be
described, by way of embodiments only, with reference to
the attached figures.

FIG. 1 is a flow chart of a method for testing light-
emitting elements according to an embodiment of the pres-
ent disclosure.

FIG. 2 is an isometric view of a substrate, a coil structure,
a metal rod, and a second coil of the present disclosure.

FIG. 3 is a schematic view showing electromagnetic
induction between the first coil and the second coil in the
present disclosure.

FIG. 4 is a schematic view showing sub-units of the
substrate according to the embodiment of the present dis-
closure.

FIG. 5 is a schematic view showing a plugboard corre-
sponding to a sub-unit of the substrate of FIG. 4.

FIG. 6 is a schematic view showing multiple regions of
the plugboard of the embodiment of the disclosure.

DETAILED DESCRIPTION

It will be appreciated that for simplicity and clarity of
illustration, where appropriate, reference numerals have
been repeated among the different figures to indicate corre-
sponding or analogous elements. In addition, numerous
specific details are set forth in order to provide a thorough
understanding of the embodiments described herein. How-
ever, it will be understood by those of ordinary skill in the
art that the embodiments described herein may be practiced
without these specific details. In other instances, methods,
procedures, and components have not been described in
detail so as not to obscure the related relevant feature being
described. Also, the description is not to be considered as
limiting the scope of the embodiments described herein. The
drawings are not necessarily to scale and the proportions of
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certain parts may be exaggerated to better illustrate details
and features of the present disclosure.

The term “coupled” is defined as coupled, whether
directly or indirectly through intervening components, and is
not necessarily limited to physical connections. The con-
nection can be such that the objects are permanently coupled
or releasably coupled. The term “comprising” when utilized,
means “including, but not necessarily limited to”; it specifi-
cally indicates open-ended inclusion or membership in the
so-described combination, group, series, and the like.

Referring to FIG. 1, one embodiment of a method for
testing light-emitting elements includes the following steps
S1 to S4.

Step S1: a substrate 10 having a plurality of light-emitting
elements for testing and a plurality of conductive wires are
provided.

Each light-emitting element includes a positive electrode
and a negative electrode. The positive electrode and the
negative electrode of each light-emitting element are each
connected to one conductive wire. The substrate is defined
with a plurality of pairs of through holes. Each pair of
through holes corresponds to one light-emitting element and
is aligned with conductive wires in contact with the positive
electrode and the negative electrode of the one light-emitting
element.

Step S2: a coil structure is provided.

The coil structure includes a first coil and two conductive
plugs, each of the two conductive plugs are electrically
connected to an opposite end of the first coil.

Step S3: a metal rod and a second coil winding the metal
rod are provided. The second coil is electrically connected to
an alternating current (AC) power supply.

Step S4: when testing the light-emitting element on the
substrate, the two conductive plugs of the coil structure are
inserted into one pair of through holes corresponding to one
light-emitting element to electrically connect the first coil to
the one light-emitting element. Upon activation of the AC
power supply, and the metal rod being moved toward the
coil structure, a current is induced in the first coil to test and
drive the one light-emitting element to emit light.

In this embodiment, if a light-emitting element 10 does
not emit light, the light-emitting element 10 is considered to
be failure; or if it is detected that the light-emitting element
10 emits light, but optical characteristics of the light-emit-
ting element 10 are not as required, the light-emitting
element 10 is considered to be failure. The optical charac-
teristics may include luminous flux, luminous efficiency,
luminous intensity, luminous intensity distribution, and
wavelength.

As shown in FIG. 2, the coil structure 200, the metal rod
30, and the second coil 31 are used to test whether a
light-emitting element 10 is valid according to the principle
of electromagnetic induction. During a testing process, the
two conductive plugs 21 of'the coil structure 200 are inserted
into a pair of through holes 14 corresponding to one light-
emitting element 10, so that opposite ends of the first coil 20
of the coil structure 200 are electrically connected to the
positive electrode 11 and the negative electrode 12 of the
light-emitting element 10. When the AC power supply 500
electrically connected to the second coil 31 is powered on,
and the metal rod 30 is moved toward the first coil 20, the
first coil 20 generates an induced current to drive the
light-emitting element 10 to emit light as magnetic flux of
the second coil 31 changes, thus induced current is used to
test the light-emitting element 10. In this embodiment, the
first coil 20 and the second coil 31 are made of metal wires,
which can be but are not limited to copper wires.
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In this embodiment, all of the light-emitting elements 10
are located on a same surface of the substrate 100. In this
embodiment, each through hole 14 extends through the
substrate 100 and intersects or over-intersects with a pro-
jection of one conductive wire 13 on the substrate 100.
When the conductive plug 21 is inserted into the through
hole 14 corresponding to one light-emitting element 10, the
conductive plug 21 is in electrical contact with the conduc-
tive wiring 13 crossing the through hole 14.

Before starting the test, the coil structure 200 is located on
a side of the substrate 100 away from the light-emitting
elements 10. The metal rod 30 is located on a side of the coil
structure 200 away from the substrate 100 and faces the first
coil 20. After starting the AC power supply 500 and begin-
ning the test, the metal rod 30 is moved to bring the second
coil 31 closer to the first coil 20 along a central axis of the
first coil 31, so that the first coil 20 generates induced current
to drive the light emitting element 10 to emit light.

As shown in FIG. 4, in this embodiment, the substrate 100
includes a plurality of sub-units 15 arranged in a matrix, and
each sub-unit 15 is provided with at least two light emitting
elements 10. In this embodiment, the sub-units 15 are
arranged in a plurality of rows parallel to a first direction D1
and a plurality of columns parallel to a second direction D2,
the direction D2 intersects with the first direction D1. A
number of light-emitting elements 10 in each sub-unit 15 is
the same. In this embodiment, the first direction D1 and the
second direction D2 are perpendicular to each other. The
arrangement of the light-emitting elements 10 on the sub-
strate 100 is not limited, and can be matrix arrangement or
other arrangement. The arrangement of the light-emitting
elements 10 in the sub-unit 15 is not limited, and the
light-emitting elements 10 in each sub-unit 15 can be matrix
arrangement or other arrangement. FIG. 4 shows the light
emitting elements 10 arranged as a non-matrix on the
substrate 100.

In this embodiment, the light emitting elements 10 in each
sub-unit 15 are connected in series or in parallel. FIG. 4
shows the light emitting elements 10 in each sub-unit 15
being connected in series.

As shown in FIG. 5, the step S2 of providing the coil
structure 200 further includes: providing a plugboard 400
and setting at least one coil structure 200 on a surface of the
plugboard 400. When testing the light-emitting elements 10,
the plugboard 400 is placed on the side of the substrate 100
away from the light-emitting elements 10, and a side of the
plugboard 400 having the coil structure 200 faces the
substrate 100.

In one embodiment, the plugboard 400 is provided with a
plurality of coil structures 200, and the coil structures 200
and the light-emitting elements 10 in a sub-unit 15 are
arranged in a one-to-one correspondence. When the light-
emitting elements 10 are being tested, the coil structures 200
and the light-emitting elements 10 in the sub-unit 15 are
electrically connected in one-to-one correspondence. A num-
ber of the coil structures 200 on the plugboard 400 is equal
to a number of light-emitting elements 10 in the sub-unit 15.
Specifically, when the plugboard 400 is used to test the
light-emitting elements 10, the plugboard 400 is placed so as
to be facing the sub-unit 15, and the coil structures 200 are
electrically connected to the light-emitting elements 10 in
the sub-unit 15 one-on-one. The at least one metal rod 30
and the second coil 31 wound on the metal rod 30 are
arranged on a side of the plugboard 400 away from the
substrate 100. The AC power supply 500 is started, and a
metal rod 30 is gradually brought closer to the light-emitting
element 10 to be tested, so that the first coil 20 in electrical
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connection with the light-emitting element 10 is induced to
generate current to drive the light-emitting element 10 in the
sub-unit 15 to emit light. In one embodiment, the quantity of
metal rods 30 and second coils 31 is the same as that of
light-emitting elements 10 in one sub-unit 15, and the metal
rods 30 are used to test the light-emitting elements 10 in the
sub-unit 15 one by one.

In one embodiment, as shown in FIG. 6, the plugboard
400 is provided with a plurality of coil structures 200, and
the coil structures 200 and the light-emitting elements 10 on
the substrate 100 are arranged one-to-one correspondingly.
When testing the light-emitting elements 10, the coil struc-
tures 200 and the light-emitting elements 10 on the substrate
100 are electrically connected one-to-one. In this embodi-
ment, the coil structures 200 on the plugboard 400 can be
used to test all the light-emitting elements 10 on the sub-
strate 100.

Specifically, the plugboard 400 includes a plurality of
regions 40. The regions 40 are arranged in a plurality of rows
parallel to the first direction D1 and a plurality of columns
parallel to the second direction D2. The number of regions
40 is equal to a number of the sub-units 15 and correspond
to the sub-units 15 one-on-one. When testing the light-
emitting elements 10, the plugboard 400 is placed to face the
substrate 100, and the coil structures 200 of each area 40 are
electrically connected to the light-emitting elements 10 of
each sub-unit 15. At least one metal rod 30 and the second
coil 31 wound on the metal rod 30 are arranged on a side of
the plugboard 400 away from the substrate 100. Then the AC
power supply 500 is started, and the metal rod 30 is moved
gradually toward the plugboard 400 and approaches the
light-emitting elements 10 to be tested, so that the first coil
20 electrically connected to the light-emitting element 10 is
induced to generate current to drive the light-emitting ele-
ment 10 to emit light. The coil structures 200 in each region
40 are used to drive the light-emitting elements 10 in one
sub-unit 15 to emit light. In this embodiment, an arrange-
ment of the coil structures 200 in each area 40 is not limited.
As long as a number of the coil structures 200 in each region
40 and a number of the light-emitting elements 10 in each
sub-unit 15 are the same and correspond one-on-one, the coil
structures 200 in each region 40 can be used for one-to-one
electrical connection to the light-emitting elements 10 in
each sub-unit 15.

The method for testing the light-emitting elements in the
present disclosure is particularly suitable for the case that
each light-emitting element 10 is a micro-scale light-emit-
ting element. A size of each light-emitting element 10 can be
between 50 um and 200 pm. That is, each light-emitting
element 10 is a mini light-emitting diode and a micro
light-emitting diode. In a conventional testing process of the
light-emitting element 10, when the light-emitting element
10 is small, achieving accurate contact with the positive
electrode 11 and the negative electrode 12 of the micro
light-emitting element 10 when testing a single micro light-
emitting element is complex and time-consuming. The
method of the disclosure does not require direct physical
contact with the positive electrode 11 and the negative
electrode 12 of the light-emitting element 10, thus saving
time. In this embodiment, a single micro light-emitting
element 10 can be driven to emit light with only a small
easily-generated current, such as 1 mA. In other embodi-
ments, the light-emitting element 10 can also be a miniature
light-emitting diode having a size less than 50 pm.

In this embodiment, during a testing process, the two
conductive plugs 21 of the coil structure 200 are inserted
into a pair of through holes 14 corresponding to one light-
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emitting element 10, so that the first coil 20 are electrically
connected to the light-emitting element 10. The AC power
supply 500 is powered on, and the metal rod 30 is moved
towards the first coil 20, the first coil 20 generates an
induced current to drive the light-emitting element 10 to
emit light, thus depending on the induced current to test
whether the light-emitting element 10 is good or bad. In the
present disclosure, such method utilizing electromagnetic
induction avoids damaging the light-emitting elements 10,
which might otherwise be caused by direct contact with each
light-emitting element 10 during the testing process. In a
conventional testing of the light-emitting elements, testing is
performed after the light-emitting elements 10 are fabricated
on the substrate 100, and the driving circuits of the light-
emitting elements 10 are also fabricated. The method of the
present disclosure can test the light-emitting elements 10
during actual manufacture of the light-emitting elements 10
or as a later process.

The present disclosure also provides a testing device 600
for testing multiple light-emitting elements 10. The testing
device 600 is used to test the light-emitting elements 10 on
a substrate 100. The testing device 600 includes the coil
structure 200, the metal rod 30, and the second coil 31.

In this embodiment, the coil structure 200 includes the
first coil 20 and the two conductive plugs 21 connected to
opposite ends of the first coil 20. The two conductive plugs
21 are configured to be inserted into a pair of through holes
14 corresponding to a light emitting element 10. The second
coil 31 is wound around the metal rod 30 and is electrically
connected to the AC power source 500.

In this embodiment, the substrate 100 carries the light-
emitting elements 10 each of which including a positive
electrode 11 and a negative electrode 12, and the substrate
100 is provided with conductive wires 13, each conductive
wire 13 is in electrical connection with the positive electrode
11 or with the negative electrode 12. The substrate 100 is
defined with a pair of through holes 14 corresponding to
each light emitting element 10, and the conductive wires 13
connecting to the positive electrode 11 and the negative
electrode 12 are respectively connected to one through hole
14.

As shown in FIG. 4, the substrate 100 includes a plurality
of sub-units 15 arranged in a matrix, and each sub-unit 15
includes at least two light-emitting elements 10. The sub-
units 15 are arranged in rows parallel to the first direction D1
and columns parallel to the second direction D2. In this
embodiment, the light-emitting elements 10 on the substrate
100 can be arranged in a matrix or non-matrix arrangement;
and the light-emitting elements 10 in each sub-unit 15 can be
arranged in a matrix or non-matrix arrangement. FIG. 4
shows that the light-emitting elements 10 on the substrate
100 are arranged in a non-matrix arrangement.

As shown in FIG. 5 and FIG. 6, the testing device 600
further includes a plugboard 400. Coil structures 200 are on
a surface of the plugboard 400.

In one embodiment, the coil structures 200 on the plug
board 400 are arranged in a one-to-one correspondence with
the light-emitting elements 10 of one sub-unit 15. The
number of coil structures 200 on the plugboard 400 is the
same as the number of light-emitting elements 10 in one
sub-unit 15, as shown in FIG. 5. The coil structures 200 on
the plugboard 400 apply current as required to test the
light-emitting elements 10 in a sub-unit 15.

It is to be understood, even though information and
advantages of the present embodiments have been set forth
in the foregoing description, together with details of the
structures and functions of the present embodiments, the
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disclosure is illustrative only; changes may be made in
detail, especially in matters of shape, size, and arrangement
of parts within the principles of the present embodiments to
the full extent indicated by the plain meaning of the terms in
which the appended claims are expressed.

What is claimed is:
1. A method for testing light-emitting elements, compris-
ing:
providing a substrate having a plurality of light-emitting
elements to be tested and a plurality of conductive
wires; each of the plurality of light-emitting elements
comprising a positive electrode and a negative elec-
trode, the positive electrode and the negative electrode
connecting to one of the plurality of conductive wires,
respectively; the substrate defining a plurality of pairs
of through holes, each of the plurality of pairs of
through holes aligning with two of the plurality of
conductive wires connecting to the positive electrode
and the negative electrode of one of the plurality of
light-emitting elements;
providing at least one coil structure, each coil structure
comprising a first coil and two conductive plugs, each
of the two conductive plugs connecting to one of
opposite ends of the first coil;
providing a metal rod and a second coil winding the metal
rod, the second coil electrically connecting to an alter-
nating current (AC) power supply;
inserting the two conductive plugs into one of the plural-
ity of pairs of through holes to electrically couple the
first coil and one light-emitting element, starting the
AC power supply and moving the metal rod towards
the coil structure to form an induced current in the first
coil configured for driving the one light-emitting ele-
ment to emit light.
2. The method for testing light-emitting elements of claim
1, wherein providing the substrate comprises providing the
substrate having the plurality of light-emitting elements on
a same surface of the substrate; the coil structure is placed
on a side of the substrate away from the plurality of
light-emitting elements and the metal rod is placed on a side
of the coil structure away from the substrate and aligned
with the first coil when testing.
3. The method for testing light-emitting elements of claim
2, wherein providing the at least one coil structure comprises
providing a plugboard, the at least one coil structure is on a
surface of the plugboard.
4. The method for testing light-emitting elements of claim
3, wherein there are a plurality of coil structures on the
plugboard.
5. The method for testing light-emitting elements of claim
4, wherein the plurality of coil structures and the light-
emitting elements on the substrate are in a one-to-one
correspondence; the plurality of coil structures and the
plurality of light-emitting elements on the substrate are
electrically connected in a one-to-one correspondence when
test.
6. The method for testing light-emitting elements of claim
4, wherein providing the substrate comprises providing the
substrate having a plurality of sub-units arranged in a
matrix; at least two of the plurality of light-emitting ele-
ments are in each of the plurality of sub-units; the plurality
of coil structures and the light-emitting elements on one of
the plurality of sub-units are in a one-to-one correspon-
dence; the plurality of coil structures and the light-emitting
elements on one of the plurality of sub-units are electrically
connected in a one-to-one correspondence when test.
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7. The method for testing light-emitting elements of claim
6, wherein the light emitting elements in each of the plurality
of sub-units are connected in series or in parallel.

8. A testing device for light-emitting elements, compris-
ing: 5
at least one coil structure, each coil structure comprising

a first coil and two conductive plugs, each of the two

conductive plugs connected to one of opposite ends of
the first coil;
a metal rod; and 10
a second coil winding the metal rod, the second coil
electrically connected to an alternating current (AC)
power supply.
9. The testing device for light-emitting elements of claim
8, further comprising a plugboard, wherein the at least one 15
coil structure is on a surface of the plugboard.
10. The testing device for light-emitting elements of claim
9, wherein there are a plurality of coil structures on the
plugboard.
11. The testing device for light-emitting elements of claim 20
8, wherein the testing device is configured to test light-
emitting elements arranged on a substrate.
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